Antiamylase-pullulanase enzyme monoclonals which specifically inhibit amylase or pullulanase activity.
Monoclonal antibodies against amylase-pullulanase enzyme from Bacillus circulans F-2 have been produced to locate and characterize the catalytic sites of the enzyme. The antibodies have been examined for inhibition of both enzyme activities of amylase and pullulanase and then classified into four types: Type I which inhibited amylase activity, Type II which inhibited pullulanase activity, Type III which inhibited both enzyme activities, and Type IV which had no effect on either enzyme activity. Only two monoclonal antibodies (MAP-12 and MAP-17) as Type I and two antibodies (MAP-3 and MAP-5) as Type II were isolated. The inhibitory activities of the antibodies were characterized and compared. In Type II antibodies, the maximal demonstrated inhibition on the pullulanase activity was 88% for MAP-3 with 1 microg of antibody and 90% for MAP-5 with 2 microg of antibody, but did not inhibit the amylase activity. In Type I antibodies, in contrast, the maximal demonstrated inhibition on the amylase activity was 94% for MAP-12 and 97% for MAP-17 with 1 microg of antibody, respectively, but no inhibition of the pullulanase was noted. MAP-12 recognized sequential epitope, while MAP-17 recognized conformation-dependent epitope of amylase activity-related regions. However, both MAP-3 and MAP-5 recognized the conformation-dependent epitope of the pullulanase activity-related region. Furthermore, the antibodies of MAP-3, MAP-5, MAP-12, and MAP-17 did not compete with one another for binding to the enzyme, indicating that they have different target epitopes on the enzyme. Antibody binding of MAP-12 and MAP-17 to the enzyme was not specifically affected by any of the antiamylase compounds tested: (a) nojirimycin; and (b) 1-deoxynojirimycin. Kinetic analysis of their effects provides evidence that both antibodies of MAP-12 and MAP-17 decrease the catalytic rate of enzyme activity and have little or no effect on substrate binding.